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[M**l] e*H©fltf*tcifiiitrfiBWSix5JBl«> 

fifi-r h% i jfefT ^jsj^^da-rsm i rofttf *pEM$ffi# 

Si, 

2 Jfefir *iSi^^tti-r-5^ 2 ro£tf*PHftttt#a & , 

£« * 5 r t t i-4 *Pi*fT*«R«. 
[»**2] 111**1 IE««?*pijfeff^*K«lcisv^ 

r, 

MG u->«3E*!IS*aic «fc 9 Mffim 2 5fcfr *Wj8*H» 

^H$#5fc#tf>j£?T2:a8yifttT9 u— ^*Hia# 
Sir, 

[it** 3] »**2lS*«?jfetTSflii5«l-J3V^-C, 

■ft* J: 5 lc*tTtt«P*fT 5 *ff*W*»*r«*.6 r t ft 
[if** 4] IS**2*3iO f 3fEtt<ov^-f ita»i*ie 

«w*pi*tf^a^eic*5v>T, 

<fc 5 Kit*"*" 5 ^>fIS*fgi:- 
[«**5] g<P5<Ojt#Jlcffi«-fSftfT*B«:ttlll 

-r 5 «t pic^^g*p)OTBfi^icr6i(tT^ i ©u-^-ft 
wwiSMicsB-r sjfetf *^^^m-r 5 J: 9 ic^ 2 w ^ 



(2) «fM¥ 1 1 -3 5 3 5 9 9 

2 

g<5^t\ S0Ei*i^«>itlKH-te«>*?5^JiAUfc*»S : 

[11**6] n#r%5&&(D&ffiiSEfi3cmmmz}i^ 

»u- ^-ft-§-^©swK^ftsmL?i< ti-otzm^ 
5*w^ff^as«» 

[IS** 7] §S**l»M6<7)V>-fixa»l*fE«ro* 

iffii^ff^a^ai^v^T, 

[it** 8] is** i nm 7 <d^t i *is«w* 

[it** 9] if** l ftS 8 c^-f i-tri* l *E«t<7>* 

Pi*ff3ta^fitcfc^T, 

[000 1] 
[0 0 0 2] 

||J*(Ofi«] ffl¥4-2 4 1 1 

40 0 o-f-lc^^ftSfrK . g*i5i<ottSflft^ffi"5#iSi 
*S ft $ * S *P5*fr3Ea§Slia J *n b ^ 

^fr1-5*iSi (WT. mi$feff*P)<!:^-r) 

pwaft*«ff*>n*. :«fc». i*WHt, fnfttf* 

[0 0 0 3] ±fE8§*©^S^*3^T x ^l$fetT 

^P)t^i5feff*P)©iSBirft*tTi-5*i^ (tAT, ^2 



3 

7 : -9*W&*Z>Z- £#-C-#5. Sot, ±E»*P5W 
[0 0 0 4] 

J: 5 ti-'5SUB] ±ES£*<o2£«T-te, 

[0 0 0 5] Lrt>U e*?5lc5fetT-r55fetT*i«3J J iE 

-f-5r<b#-et4v\, z.<otz$>. ±Efi£*<oi£«T-l4. 
-5 r. t 4v i ^5 £-CV^fc„ 

[0006] t:5t, i *w* s **<ofttT*s«)*ff 
5*Wtt. i*ffl»iffilft*jfefTl-5JBi jfcf?*i5-e*> 

[0 0 0 7] ±fefi6jfeW^filcioV^T(±. 

0a*<cp«)-eiS^e*Wi:JiSl5fetT*PnA:«>IB]lc»l 40 

*fif*ttBS:Si»U-CV^4v>. fi^^-C, ±Ef£*0>««-C 
14, JWHlcW 9 &**jBj«>j£?T:RtS£:3fc»-fS r t &X 

[0 0 0 8] *%Wf4, ±&<a.£Jcg*-C4£ixfc'b<E> 
T'fe9. ^lOlSMi: L-ca*p5a»6fl[«:^iW*r«rjfefT 

^2©Iit LTm&^«^£^S8K&aj-r5Z<!: 50 
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4 

[0 0 0 9] 

[■RH«r*ft1-«fc»w#S] ±E* 1 <7>!SSI4> It* 

mm^sct. a^g*(S)WBfi*<7)HfjE^i wu-^-it 

*j6roBB*t*i6ii:*46*l6ll-lP»t"Cfiait*ii6lS2<o 

mm^im-tzm 2 &ff*p)£&aj:f sss 2 <D^nmm 
#m&wct . mess 1 ro$ttt»fsi^aj#sco^ai^mj3 

t, s0Ee4cn^mcKio5tHf4Epf &«>n«>4cii]<mw 

[0 0 10] *J8WI-*JV % T, g^S^ttitfjlc^S-f 5 

*i5fefT*iBi^*m$*is. * 1 Hcnmmnum 

W»±, 6*P©itW«)IBi^*P^i+"^4<, 
ftl$.ffi<DmiJj<D% 2 5fetT *pEi t*W-f 5 w t #T-# S 0 
tttti $^xfc^ 1 &nMW\& £Vf& 2 55tT*:p5lc« £ 
<Epi^l5fefT*i55iroraro*iaiigf8l*s^roE«t4 

T\ e<CWSrW«[K:*fTS-e:5wi:*«Brtei:45 e 
[001 1 ] 2 (cEei-£$o < . if 1 E«c<75 

*^^S$lg{-*5>' N "C, flfiE^ 2 wfttr *iaf^ai^ 
a<o«att*fc«^v^-C, #!E^2 5fetT*Pi^* : ft I l 3 <o 

fltjh$*6wi:4<»SW«jfetTW-v{cu-^aE3E$ 

[0012] *5swtc*5^-c. m2 9cfi$.mmmi- 5 



(4) 

5 

mi tit, i*iBife»«-f4*?T»'->«-^->*!E* 

[0 0 13] »*3B-3CE«r4>o<, «Mt52IE*0> 

3£ g * ffi £ £ tt «f> o £ff u - v I c *j v * x mm 1r 3 * tf u 
-voJtAffiBlclWSS-arSi^lcjfefTMPSrtT^TfefT 10 

[0 0 14] *^Ic*j^t, g<ffi#g!Mg-f S^i-- 
itA{Mfc£fctfxi*iii<0*tTiW»*fT ?. wWfc 

E*2roU'-^-ft-§-jK«)S*t«fwa<5v^T, mJfESgl 
9 tLX-mMX-h*. 

[0015] *3gWfw*5V>T, % 1 JfetT^fiiOKHiJl-g 30 

*H (DM'rfZlfiif S KS^fFffi-f-S A»5a»a S! ffl£ $ ft 
■5„ JBiitfT*P5«)a:*»-i*n'5«>*fi 1 Srtt*fSI»** 

##fiE-fS*§3\ &$.Mzmmi-z>fe'n^->^u-y 

So 

[0 0 16] ±IS^2(Og$Sli, fff*^5(C|E«c-r5$D 

%&£&ffi<omJj\ziinrtxmi (Dis-?— fe^rtiLZ&M 
WI25fetT*iSi*3«tU c ^^tT<:p)Wii:Hfilc 
&BlT5$fc*T*iSj£&ai-!!-3 J: 9 i-S& 2 <D u-y-m*T 
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6 

-3^T. Sigg*P)Oa:fltFl-f&ro*Pi^iiALfc75»5A^ 
Ir^S-rS^PiiSA^^t, ^ 
-f5*t5i*ff$gSlgl- £ <9iifi!c£ftS„ 
[0 0 17] #3gWc:|o^T, i*^WmI*lc^g-t-S 

Sg2<7)w-^-m^&7>M#Jt£ftS„ Siro^ 

ftj4S£{f$ftS. $«*iifcS*t«lcS<5v^-ce«H<Z) 
iSffiUitero*PWU§ALfcj»^a»#«££ii3. tS<> 
T, *BWcJ:*itf, $feff*Pi«>:S»i^<fcwra(-iiA-r 

So 

[0 0 18] M#3S6Ke«r<5*J<,- if*S5|E«c<7) 

ffieE*H*£«*£w s ffiets i ^> ^^ttt*»R«»" 

is .fctfffilSJB 2 tf> u-y-«^©R*rtfc 

ft UT^SttftT-CffifESiS 1 » i^-Z-fiWoRlt* 

Wi<r>BM {-{fcfi-f S 5tefr*iS) i: w FbI Ic tew* A L 

;L-C*r3(re*>S 0 

[0 0 1 9] ^^ic^T. ff& 1 <ou-y<f-s§-?£<Dg: 
<f£ftfcSL m 1 w u-y-<f ^§-i£coKWi&^§:{f £ft 

-a-, $fetT*p}i i*(^i^raicftiiw*;^iiAUfct*i) 
^$ftS 0 Sot, *|gBJlc<tftti, 5fett*i5ite*iSi 
t <Dffl izm A-T S flfeo#Pi £ ¥81 HJi" S w t ^ T- 1 

So 

[00 2 0] 7 (zss«i"S*a < . If 1 6 

w^^•fi^^l«1E«w*:^^T^:aHBlcfcw^-c, tafE 

$nrv>S^i5r#1Si:-rs*^tt^SSIBl4. ^2 

So 

[0021] ffiBtis^t, ^2<Du-y-m^m 
s„ t^ox, *^Bj(c:j:mf, es^^ttBtucffft-rs 
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[0 0 2 2] fi#JS8lCiE«c-fS$0<. «*Jll75M7 
[0 0 2 3] #3g9§|C:fo^-C, ^2<7>l^-^-ff-^Si 

(4, Kffi-CSWLfc^Jc^^SlcPja-rSo ^2<7)U- 
S*:i^<75ii:B{ilc#ffi-r55fetT*i^<oKlciSmrl-??a 

[0 0 2 4] W*JS9(^IEtt-r5^< , !fi#Jf 1 

^2ww-y-ff-§-&^, ^ ymxhzzk%<%'&k-f 
»4, tajxifsss, ^-ku-zk mmmx-jx 

fS)(Oit^}co$fefir*:iS)7 ,u crfT*^< , ^<D9mMW\<r>m^K 

[0 0 2 5] 

iftwnnmmm] m i »4, *&m<»'% i *6g#jT-fc 

CUtftt) 1 0, fcitf, ^tf^m^J^^-y h 30 
(EAT, ^fifECUt^l-) 1 2fcJ;i5f!iiJ$l£*T,5 0 w 
-^ECU 1 0ICI4, *^-fe>-lM 4^^$4xT^ 

-So 414, *i$ic^i:t^»T^^^m#' 

ZftZ-i-Zo w-^ecu l 0(4, ijtil-fcviM 4<7>ai 

[0 0 2 6] 1 0CH4, Sfc, StJ^l-— ¥ 

6 (4, FM— CW (Frequency Modulation-Continuous 
Wave) 1— tfi*U-/7yftl 
6»4, mz.\i~&W\oy & > Muffle, &ffiatl%<D 40 

r>7-i-xh'o, ffife<r>\f—J±iii<nfctf'o$:hoX\t s % 
£&£{i1-5o u-^ecuioj*, M^u— yryr 

t4, *fT*^, (fit*^, wmmm) £fctB-r5o 

[0 0 2 7] U-^ECU 1 0U4, fflll^&fcUr 
VIM 8^g^$tvC^-5. fi'J^^Dir VIM 8(4, U' 50 
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— f u-y\cS.K>m&ZixX^Z>o fii)*^feHr>lM8 
(4, mtf**^ — t— ttifit-, *Sffl*ro^r^^ 
£ Br £ wj§ JW T** * * = >- ^-T 5 c k # X- # 5 J; ? Kffi 
iS:$H-C^5„ U-^ECU 1 014, ftiJ^ft-feVlM 

£ Mm^hM^om £fg*£lc:#?£1-5 
[0028] u-yECUioii flij*"!^— yr^T-t- 

tti^^jfetTECU 1 2lC#t^i-5„ jfeffECU 1 21C 
(4, ^f7!;yn'f-/l'2 2, :7V-*2 4, 7~ n -y 
H/P26, *5 t tt^S E «S2 8^^^n-tV^o ifefTE 

cui 2(4, *:(Si<7)mi**fcl4{U*-|rft!icD*:Pi^^^ 
■f^>m%\^ ^frWLllZMzMmz.'&'iX^TV^'f 
*^-;i/2 2, 3r2 4, ^ny F/U2 6, *fc!4 

g$B3S2 8£S£»rf5o ftoT, #HJ6Wc4*U4, a 

[0 0 2 9] 13 2 (A) 14, @ 1 l-75i"*Pi3fetT5:S^ 

B£}£«c-f -5*^3 0 <7)sf)^-|c l ■&<r>'kfirs%¥i 3 2^ff 
S-fS^aTT-, %m 0{c4o(t5HiI*U— ^7Vft 

ot^St^-To 12 2 (B) 14, HI l l^-fifiSi^tT^S^ 
ESr^-r5*t^3 OWS"I*lC2-&<7?$feff*iSi3 2, 3 
4 35S?¥ft-f S^SITT-, *Pl3 0(C*3J45^W— 

[0 0 3 0] *HiS^J(cioVNT, m$L%t$mfrM£thtz 
IU2 (A) tC7r=-r$n<, 3 0 <7)mI*lc5fetT*:pi 3 2 

^WSWK^itSt-Hll^U-yT^^l 6(cSff^n 

5o bu*^-^t>x^-i 6ici4, ±i£w$a<, 
ECU l O^igt^ixr^S. ±l5Wi5(cflu^^-^ 
T^x-^-l 6tcgffl $Hfdf-§- (EAT, r<D{f^§-£ffl:& 

swrn^-i^-r) «4, u-yEcuiot«^n5„ 

cftlci;!?, ^E CUI 0(4, $fetT*i5i 3 2 t *Pi 
3 0 irror B ^*PflSi8l*i«tU { tS»jiS^^mi-5>r ^755 

[00 3 1] Ba*'^— ¥T>7"i- 1 6/4>e>iH{f£ix5i-' 
-^{f-^-»4, 2^5EW(-^= 3 f-^ = >^^^TV^-5o ml^ 

|S]I4, U-^ECU 1 OlC^tC^^ix-CV^o 
i^-^S#^(4, aSiHSti: L"C^ Vm'^^bixX^^ 

w-yff-§-i4, *(3n3 o*5*tfi-5*fT^-vro?Sffi-C- 

kfrx-zzk, mm 3 o<Ofiti*{c5fett*i^3 2^^-r 

-Er<7>^-y{r^#ftfT£pE]3 2(rSlt$iX, 
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Rjtft-s-tfW u-^ecu 1 o-t-&s$*is„ 

IJoT, rw#felcJ;o-Ct), U- ^ECU10I4, 5fe 
tr*Pi 3 2 <t*PI3 o i<of3w#KSggt:fc.fctftS*tjI& 

[0 0 3 2] I/-/ECU 1 0(CI4, Jt$<£>#0<, £fr 
ECU12#««*ftt^5. U-^ECUlOtt, mi 
j5\s-?Tl>>T-r\ 6 IC J: £?TECU 1 2 

icfltifrfs. ^Ecui2ii. cne>©te*»wK-3v» 
t\ *P5 3 o t5fetf<:tSi3 2 troMK&^fc^Kitri 5 

zmW)i-Zo :W:<t^ *iS}3 0li, 5fefT*Pi3 2t 

[0 0 3 3] *p5i3 0#5fcfT*ffl3 2 Kiiftjfeff LT^ 
El 2 (B) lc*t*i<, *i^3 o t9cfr$mz 

ffi3 o*s*ttt#4ri6>5'<#*Wtt, $fc*T*Pi3 2ri> 
P,itA*^t^t:-r5o S&oT, *Pi3 0(±; iiA* 

-5„ i*W©*fT«:«A««ro3£fTtCj£:i:T**a»lcS£ 
fc$-ttSfcAlcf4, ^*!K«A*psi<o*lT*lB«:«ia^- 

[0 0 3 4] HI 3 (A) 14, *^JS0iJW*R^ff^SII 
e$r^«-r-5*Pi3 O^JiffllC, *H3 0iW— *f?l' 

ifW) «rj£frf5iil8L*pG (itA*ffi) 3 4i4Sff 
Sf**fc«*r*i". ®3 (B) 14, #HJS0iJ<7>it 

Pn*fTS«Klt«:*«i"5*P53 0 iSg^*i^3 o&M 

[0 0 3 5] ^Hig05J|CtJV^T, H3{C*3V^XeA T*^ 
ffiffli LTfflV^tiS. *Hlfee9»c*5V-C, 133 

jS)3 2 t(75^l^iSA-r?>itA*i^3 4J4, Pg^ffl— 
^SrifefTU *jfi3 0«rilHBL.fcflL ^ff^-^l-it 

A-t-a. ^n^w^-m, flw^fcfcj-fcv-tn sici 

U-V^Sm^ttTV^So wCOfc*, B3 (A) lOT^-T 
$o<, «:pi3 0i4, m%&to-t>-V-i8lc£*)mmj£fi 

So 

[0 0 3 6] <PJ 3 0 14, fttf*fSi 3 2 SrM^WlCfittS 
Loo$fefT*iSi3 2lCiifi§^fi : L-C^-5^lc, M£&& 

3 4 2)!«&$ix5i: > -ew*:(Si^*i^3 0ir$fetT*i^3 
2 ir^lCitA-r-SitA^tt^t LTBiti. * L 
"C. *p}3 0{4, -e<7)jSA«M*iSlSrfflffl-rSo 
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1213 (B) {CTjvfftK, ^<OitA^tt*^ilA*: 
Pi3 4t LT*Pl3 Oi5fetT*Pi3 2k<DfflicmAL£ 

1 6 ©tfabSSMtSHlciR* 9 . #F*i^-^T>x-f 1 6 

sit-rs^-a-^fc-So a»a»5#&ij:tt, *pj3o»4, it 

A*(l 3 4 5r^til-r S ^ t (4T-t ^o 

[0 0 3 7] ±iBro^D<, StI*W-^T^xi-l 6rt><b 
2lfi$n5I/-^m#»4, 2^7c6«]lr^dr-y^^i/^n 
10 TV^-So wWfc*, itA*ffi 3 4 fc>— SBdSfifcfc \s—#7 

yrvfti 6*>e>^.lt^4x5u— ^fS-§-^ilA*i^3 
4 W^frT^iiig-r 5 C £ "C, 5fefT*iSi 3 2 (4&tiJ £4x 

[0038] seot, m^v-yryfti 6*«*ft-r 

iitt»RJt«*fcJ:*Uf, *jJ5 3OJ:*fT*Po3 2i:0> 
WJCiiA*i^3 4*sJtAl-5KlC(4, V-^fll*4HlA 
*j5Ei3 4<75(B)lffiT*5W$ilSr iT% iiA*iSi3 4£& 
tij-f 5: £f4T-#&V\, — itA<W 3 4 #*P) 3 0 
20 £5fcfT*W3 2ir^raf-^lciiAi-5^f-»4, u- 
^{f -^itA*^ 3 4-C-SW$4xSr irT\ itA*Pi3 

i4, mm 30 t9cftmffi3 2 i:<75^(^A*iS)3 4 Am 

ALfcJ§3"Ct>, W-^ff^itA*iS)3 4C7)*frWT 

[0 0 3 9] rrofc*, «ttRW«#i6 s S«*ix-f, BS 
BS»«*^S(t $*Vfc*-^l-t4, *(S)3 0 i$fe?T*ffi 
3 2 £<7)F B Hci!A*pE)3 4 755iSALfc"I|g143i» s SVNi^J 
30 Ift5: t^T-#5o *3US0iJ(O3L(^^tT5g^e(4, 

^nfc*^tc, *Pi3 0 £5fcfT*pin3 2i:<orai^itA*: 
i^3 4*siSAL7ti:SK1-5o rixlciixtf, *jsi3 0 
t ftftMWi 3 2 t WR3f-i§A-f 5it A*R 3 4 Sr^-ffll- 

^-rs^t^T-^, «s 3 o &mm<n&mzi& cx#> 
[oo4o] @4i4, ±t&(omm&m^.-r^<<. 

40 i-. Hl4{c*-r/u-^>'l4, Sf^F^ritc^'jjgbe 
. ft£*t£/i— ^-^T'fcSo E! 4 tc^-f/u— 

*"f, ^T-i/7 p 4 OcojaS^^^itSo 

s/^4ot-(4, ffiiii'-?'7^7 L -ti 6<r>%mm*Ticm 

^v^-C, *j^3 OOmr^5r^-r5$feff*iS)/!> 5 ^m$n 

So 

[0 0 4 1 ] y/4 2T-I4, Hl^ftl-fcVtM 8 <D 

#m^ii-5o ^xy^4 4-C(4, *S3 OWffl^tCflB.lt 
$ttfeU-^f-^JcS<5V^, t»i5i3 o^^tf-rs^ 
50 ff w-VlC^-rS^jfetTU-Vt-, 5fefT»P)3 2i 
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g *pEi 3 0 t WP.fllCiiA-f -5 k ^ffi$H5iiA^tt*ffi 

3 0 k&ftMfta 2 k<r>m\cmAlrZo itAf£*i<W 
A^tt»W 5 *^3 0 t$fetT»iSl 3 2 trofflJCiiA-f Z> 

*i5i3 0ii, i§A#S1i*WfciI!Sj£fTl-5# 

[0 0 4 2] 6T'li, ?7>T-)- 1 

6*^Bait$nfcU—ym-§-W-gB^ 5 . 5fefT*Pi 3 2 

*fSi3 0 £5fcfT*p£l3 2 t<7>ra{ciftA-T5 

65, Hfr^-^— yr^r-r 1 6<ow^.W®Hrti-iiAi- 
u- ^m-§-^ilA«M<:i^«>*frffi!Jffit?R*ti-5 

-/ECU 1 0lCi8m<**l-CV^ o Z<Dtztb, \s-?E 

[0 0 4 3] *fc, U~^ECU10I4, (Ri|*^*D-tr^ 
* l 8 -?«aRWlciiA«*l*pn«>lB#tt«S:B«Lrv^ 
S„ ftot, U-^ECU 1 012, {I!l#J£*tHr>"!M 8 

3 o i5fetT*Pi3 2 troraiciSALfct*iJBr-r5r^*s 30 

titzis-ym^-fimmztitzk to»j * ti s *£• c , * 

lex-r y7°4 8 W^aS^^ff ^H5o 

[0 0 4 4] ^T7 7'4 8t'li > #P) 3 0 i 1^— ^ 
-vSr*tt-r5$feff*i^3 2£*ffi3 0<^<7>F t ^3^CiiA-f 
5iiA*iiI^3 4aJffSE-*-6iW5e*4x5. *Lt, 

7£;h-5o ±iE^.xy7°4 4 ICfcl^TitA^M*^ 5 ?? 

|ctjV^Tmi*u-^'TVv L ^- 1 6 74»P>flg#t£ii,a u— / 40 

A—^Cif&TSixSo 
[004 5] ±!EW«iStC <fc*Uf , iSA*j5) 3 4 ri^Pi 
3 0 k9cftmm3 2 troffllciSAi" SrirSr^fwfflg 
1rZ>zkfcX'%Z>o ±m<n%a<. i — /ECUiot;: 
li, ifetTECU 1 2^ftigg$4xTV>5o SffECU 1 2 
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(54) VEHICLE RUNNING SUPPORT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To acquire the peripheral 
condition of user's vehicle in its early stages relating to 
a vehicle running support device which controls running 
users vehicle in accordance with states of plural 
vehicles and obstacles which exist in the front of the 
vehicle. 

SOLUTION: A radar is constituted which detects plural 
vehicles running ahead of users vehicle by two- 
dimensional scanning of a front radar antenna. If a 
vehicle just ahead of a preceding one doesn't change the 
running lane, running of user s vehicle is controlled so as 
to reduce the distance between the users vehicle and a 
preceding vehicle (step 66). If the vehicle just ahead of 
the preceding one changes the running lane and a 
running lane adjacent to the running lane of the users 
vehicle has no space, running of the user s vehicle is 
controlled so as to increase this distance (step 78). If 
the adjacent running lane has a space, running of the 
users vehicle is so controlled that the users vehicle can 
enter this adjacent running lane (steps 72 and 76). 
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CLAIMS 

[Claim(s)] 

[Claim 1]A vehicle running support device comprising: 

Preceded vehicle both the 1 st detection means that detects the 1 st precedence vehicles 
located just before the self-vehicles concerned based on a reflected wave of the 1st radar signal 
wave irradiated towards the front of self-vehicles. 

Preceded vehicle both the 2nd detection means that detects the 2nd precedence vehicles 
located just before said 1st precedence vehicles based on a reflected wave of the 2nd radar 
signal wave irradiated towards a different direction from the direction of radiation of said 1st 
radar signal wave ahead of the self-vehicles concerned, An inter-vehicle-control means to 
perform inter vehicle control between the self-vehicles concerned and said 1st precedence 
vehicles based on a detection result of said preceded vehicle both 1 st detection means, and a 
detection result of said preceded vehicle both 2nd detection means. 

[Claim 2]The vehicle running support device comprising according to claim 1: 
A rain alteration decision means which judges whether a rain change was made based on a 
detection result of said preceded vehicle both 2nd detection means to a travel lane which 
adjoins from a travel lane which said 2nd precedence vehicles are running. 

A judging means which judges whether it is possible to make a rain change to a travel lane which 
adjoins from a travel lane which the self-vehicles concerned are running and which can be rain 
changed. It is judged with having made a rain change in a travel lane where said 2nd precedence 
vehicles adjoin by said rain alteration decision means. And a rain change supporting means which 
performs run support processing for making an adjoining travel lane make a rain change of the 
self-vehicles concerned when judged with it being possible to make a rain change in a travel lane 
where the self-vehicles concerned adjoin by said judging means which can be rain changed. 

[Claim 3]A vehicle running support device, wherein said rain change supporting means is provided 
with a traveling control means which performs traveling control so that an ingress position of a 
travel lane which adjoins in a travel lane while running the self-vehicles concerned may be made 
to adjoin in the running support device according to claim 2. 

[Claim 4]A vehicle running support device given [ given in claims 2 and 3 characterized by 
comprising the following ] in any 1 paragraph. 

An obstacle judging means which judges whether, as for said rain change supporting means, an 
obstacle exists just before said 1st precedence vehicles based on a reflected wave of said 2nd 
radar signal wave. 

A rain change indicating means it is directed that makes a rain change to a travel lane where the 
self-vehicles concerned adjoin when judged with said obstacle existing by said obstacle judging 
means. 

[Claim 5]A vehicle running support device comprising: 

A radar signal wave dispatching means which irradiates with the 2nd radar signal wave so that it 
may irradiate with the 1 st radar signal wave towards the front of the self-vehicles concerned so 
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that precedence vehicles located just before self-vehicles may be detected, and precedence 
vehicles located just before said precedence vehicles and the precedence vehicles concerned 
may be detected. 

A vehicles penetration judging means which judges whether a reflected wave of said 1st radar 
signal wave was received, and other vehicles advanced just before the self-vehicles concerned 
based on a receive state of a reflected wave received in a reflected wave reception means which 
receives a reflected wave of said 2nd radar signal wave, and said reflected wave reception 



means. 



[Claim 6]In the vehicle running support device according to claim 5. said vehicles penetration 
judging means, When said reflected wave reception means stops receiving only a reflected wave 
of said 1st radar signal wave under a situation where a reflected wave of a reflected wave of said 
1st radar signal wave and said 2nd radar signal wave is received continuously, A vehicle running 
support device judging with other vehicles having advanced between the self-vehicles concerned 
and precedence vehicles located just before the self-vehicles concerned. 
[Claim 7]A vehicle running support device, wherein the direction of radiation of said 2nd radar 
signal wave is set up in a vehicle running support device of claim 1 thru/or 6 given in any 1 
paragraph reflect before the 2nd radar signal wave concerned reaches precedence vehicles. 
[Claim 8]A vehicle running support device setting up so that the direction of radiation of said 2nd 
radar signal wave may reach precedence vehicles in a vehicle running support device of claim 1 
thru/or 7 given in any 1 paragraph after the 2nd radar signal wave concerned reflects on a road 
surface ahead of the self-vehicles concerned. 

[Claim 9]A vehicle running support device characterized by said 2nd radar signal wave being a 
millimeter wave in a vehicle running support device of claim 1 thru/or 8 given in any 1 paragraph. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , , 

[Field of the Invention]This invention relates to a vehicle running support device, is detecting 
two or more vehicles which exist ahead of vehicles especially using a radar, and relates to a 
vehicle running support device suitable as a device which controls a run of vehicles. 

[0002] L . ■ , 

[Description of the Prior Art]Before. the vehicle running support device which makes it run sell- 
vehicles safely based on the run state of the vehicles which run the front further from the 
vehicles which run just before self-vehicles is known, for example so that it may be indicated by 
JP.4-241100.A. In the above-mentioned conventional device, inter vehicle communication is 
performed between self-vehicles and the vehicles (the 1st precedence vehicles are called 
hereafter) which run just before self-vehicles. For this reason, the self-vehicles can acquire the 
running data about the run state which the 1st precedence vehicles transmit. 
[0003]In the above-mentioned conventional device, inter vehicle communication is performed 
also between the 1st precedence vehicles and the vehicles (the 2nd precedence vehicles are 
called hereafter) which run just before the 1st precedence vehicles. For this reason, the 1st 
precedence vehicles can acquire the running data which the 2nd precedence vehicles transmit. 
Therefore, if the above-mentioned inter vehicle communication is used, the self-vehicles can 
also acquire the running data of the 2nd precedence vehicles which run the two-set front. For 
this reason, according to the above-mentioned conventional device, according to the run state 
of the 2nd precedence vehicles which run the two-set front of self-vehicles, a run of self- 
vehicles is appropriately controllable. 
[0004] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional device, inter 
vehicle communication is used about transfer of the running data about the run state of vehicles 
|jk e ****. i n order [ both ] to realize this inter vehicle communication, the 1 st precedence 
vehicles and the 2nd precedence vehicles need to transmit self running data. That is, the 1 st 
precedence vehicles and the 2nd precedence vehicles need to carry the device for inter vehicle 

communications. t 
[0005] However, the precedence vehicles preceded with self-vehicles may not carry the device 
for inter vehicle communications which transmits self running data. Precedence vehicles may be 
unable to transmit self running data by failure of inter vehicle communication equipment In this 
case, the self-vehicles cannot acquire the run state of such precedence vehicles. In inter vehicle 
communication, the self-vehicles cannot detect the obstacle which exists ahead of precedence 
vehicles. For this reason, in the above-mentioned conventional device, the inconvenience of the 
ability not to make the obstacle which exists [ the run state of precedence vehicles and ahead / 
of precedence vehicles ] which do not transmit running data reflecting suitable for a run of self- 
vehicles had arisen. 

[0006]By the way, when traveling control of the self-vehicles is carried out based on the run 
state of two or more precedence vehicles, the vehicles which affect it most are the 1st 
precedence vehicles which run just before self-vehicles. Under the situation where traveling 
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control of the self-vehicles is carried out based on the run state of the 1 st precedence vehicles, 
another vehicles may interrupt between self-vehicles and the 1 st precedence vehicles 
(hereafter, it sinks below these vehicles and they are called vehicles). In this case, it is desirable 
for self-vehicles to interrupt and to carry out traveling control at an early stage according to 
vehicles. For the purpose, it is important to acquire the run state of interruption vehicles at an 

early stage. .... , - 

[0007]In the above-mentioned conventional device, when interruption vehicles interrupt between 
self-vehicles and the 1st precedence vehicles thoroughly, self-vehicles acquire the run state of 
interruption vehicles. When some interruption vehicles are interrupting between self-vehicles and 
the 1 st precedence vehicles, self-vehicles do not yet acquire the run state of interruption 
vehicles. Therefore, in the above-mentioned conventional device, it cannot interrupt at an early 
stage and the run state of vehicles cannot be acquired. For this reason, in the above-mentioned 
conventional device, the inconvenience of the ability not to make a run of self-vehicles reflecting 
the run state of interruption vehicles at an early stage had arisen. 
[0008]This invention is made in view of an above-mentioned point, and is a thing. 
It is detecting certainly the action and obstacle of vehicles which consider it as the purpose and 
run two or more set front from self-vehicles, is interrupting as the 2nd technical problem and 
detecting vehicles at an early stage, and is providing the vehicle running support device which 
makes it run self-vehicles safely. 

[0009] 

[Means for Solving the Problem]Preceded vehicle both the 1st detection means that detects the 
1st precedence vehicles located just before the self-vehicles concerned based on a reflected 
wave of the 1 st radar signal wave irradiated towards the front of self-vehicles so that the 1 st 
technical problem of the above may be indicated to claim 1, Preceded vehicle both the 2nd 
detection means that detects the 2nd precedence vehicles located just before said 1st 
precedence vehicles based on a reflected wave of the 2nd radar signal wave irradiated towards a 
different direction from the direction of radiation of said 1st radar signal wave ahead of the self- 
vehicles concerned, It is attained by vehicle running support device having an inter-vehicle- 
control means to perform inter vehicle control between the self-vehicles concerned and said 1 st 
precedence vehicles, based on a detection result of said preceded vehicle both 1st detection 
means, and a detection result of said preceded vehicle both 2nd detection means. 
[0010]In this invention, the 1st precedence vehicles which exist just before self-vehicles are 
detected. The 2nd precedence vehicles which exist just before the 1st precedence vehicles are 
detected. That is, the self-vehicles can detect not only the 1st precedence vehicles in front of 
self-vehicles but the 2nd precedence vehicles ahead of the 1st precedence vehicles. A run of 
self-vehicles is controlled so that the distance between two cars between self-vehicles and the 
1 st precedence vehicles turns into a predetermined distance according to the 1 st precedence 
vehicles and the 2nd precedence vehicles which were detected. Therefore, according to this 
invention, it becomes possible by grasping a situation around self-vehicles promptly to make it 
run self-vehicles exactly. 

[001 1]In [ so that it may indicate to claim 2 ] the vehicle running support device according to 
claim 1 , A rain alteration decision means which judges whether a rain change was made based on 
a detection result of said preceded vehicle both 2nd detection means to a travel lane which 
adjoins from a travel lane which said 2nd precedence vehicles are running, A judging means 
which judges whether it is possible to make a rain change to a travel lane which adjoins from a 
travel lane which the self-vehicles concerned are running and which can be rain changed, It is 
judged with having made a rain change in a travel lane where said 2nd precedence vehicles adjoin 
by said rain alteration decision means. And when judged with it being possible to make a rain 
change in a travel lane where the self-vehicles concerned adjoin by said judging means which 
can be rain changed, A vehicle running support device equipping a travel lane which adjoins the 
self-vehicles concerned with a rain change supporting means which performs run support 
processing for making a rain change. When making a travel lane which adjoins without it not only 
controlling the distance between two cars between serf-vehicles and precedence vehicles, but 
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stopping self-vehicles according to a run state of precedence vehicles make a rain change, it is 

effective in it. . . 

[001 2]If judged with it being possible to make a rain change in a travel lane where it is judged 
[ at ] with having made a rain change in this invention in a travel lane where the 2nd precedence 
vehicles adjoin, and self-vehicles adjoin, processing for making a rain change of the self-vehicles 
to an adjoining travel lane will be performed. Therefore, according to this invention, preparations 
for making an adjoining travel lane make a rain change of the self-vehicles can be made. It is 
included that "run support processing" judges whether self-vehicles can advance into a travel 
lane which says processing performed in order to make an adjoining travel lane make a rain 
change of the self-vehicles, for example, adjoins, and controls a run of self-vehicles according to 

the decision result. . . 

[0013]In the running support device according to claim 2. so that it may indicate to claim 3 said 
rain change supporting means. When a vehicle running support device provided with a traveling 
control means which performs traveling control so that an ingress position of a travel lane which 
adjoins in a travel lane while running the self-vehicles concerned may be made to adjoin makes 
preparations for making an adjoining travel lane make a rain change of the self-vehicles, it is 

effective. .... ■ , , r 

[0014]In this invention, according to an ingress position of an adjoining travel lane, traveling 
control of self-vehicles is performed to a travel lane where self-vehicles adjoin so that a rain 
change may be made. For this reason, according to this invention, it becomes easy to make an 
adjoining travel lane make a rain change of the self-vehicles. In a vehicle running support device 
given [ given in claims 2 and 3 ] in any 1 paragraph, so that it may indicate to claim 4 said rain 
change supporting means. An obstacle judging means which judges whether an obstacle exists 
just before said 1st precedence vehicles based on a reflected wave of said 2nd radar signal 
wave. A rain change indicating means it is directed that makes a rain change to a travel lane 
where the self-vehicles concerned adjoin when judged with said obstacle existing by said 
obstacle judging means. When a vehicle running support device characterized by preparation 
****** judges whether it was what rain change of the 2nd precedence vehicles to an adjoining 
travel lane depends on existence of an obstacle, it is effective. 

[0015]In this invention, it is judged whether an obstacle which bars a run of self-vehicles just 
before the 1st precedence vehicles exists. When an obstacle which bars a run of self-vehicles 
exists just before the 1st precedence vehicles, directions are emitted so that a rain change of 
the self-vehicles may be made in an adjoining travel lane. Therefore, according to this invention, 
when rain change of the 2nd precedence vehicles to an adjoining travel lane originates in an 
obstacle it becomes possible to make a travel lane which adjoins like the 2nd precedence 
vehicles 'make a rain change of the self-vehicles. "Directions" is the directions for making an 
adjoining travel lane make a rain change of the self-vehicles, and not only rotation directions to a 
steering wheel for making self-vehicles steer regardless of a driver's intention but alarm 
instruction to a driver for making a driver rotate a steering wheel is included. 
[0016]The 2nd technical problem of the above irradiates with the 1st radar signal wave towards 
the front of the self-vehicles concerned so that it may indicate to claim 5, and precedence 
vehicles located just before self-vehicles may be detected, and. Receive a reflected wave of a 
radar signal wave dispatching means which irradiates with the 2nd radar signal wave, and said 1st 
radar signal wave so that precedence vehicles located just before said precedence vehicles and 
the precedence vehicles concerned may be detected, and. A reflected wave reception means 
which receives a reflected wave of said 2nd radar signal wave, and a vehicles penetration judging 
means which judges whether other vehicles advanced just before the self-vehicles concerned 
based on a receive state of a reflected wave received in said reflected wave reception means. It 
is attained by vehicle running support device characterized by preparation ******. 
[0017]In this invention, in order to detect precedence vehicles located ahead of self-vehicles, 
the 1st radar signal wave and the 2nd radar signal wave are irradiated. A reflected wave of a 
reflected wave of the 1st radar signal wave and the 2nd radar signal wave is received. It is 
judged whether other vehicles advanced just before self-vehicles based on a received reflected 
wave. Therefore, according to this invention, other vehicles which advance between precedence 
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vehicles and self-vehicles are detectable at an early stage. For this reason, according to this 
invention, it becomes possible by grasping a situation around self-vehicles promptly to make it 
run self-vehicles exactly. 

[0018]In the vehicle running support device according to claim 5, so that it may indicate to claim 
6 said vehicles penetration judging means, When said reflected wave reception means stops 
receiving only a reflected wave of said 1st radar signal wave under a situation where a reflected 
wave of a reflected wave of said 1st radar signal wave and said 2nd radar signal wave is received 
continuously, A vehicle running support device judging with other vehicles having advanced 
between the self-vehicles concerned and precedence vehicles located just before the self- 
vehicles concerned is effective in a top. 

[0019]In this invention, when a reflected wave of the 1st radar signal wave is no longer received 
after a reflected wave of a reflected wave of the 1st radar signal wave and the 2nd radar signal 
wave is received continuously, a situation where another target advances between self-vehicles 
and precedence vehicles is formed. For this reason, it is judged with other vehicles having 
advanced between precedence vehicles and self-vehicles in this case. Therefore, according to 
this invention, other vehicles which advance between precedence vehicles and self-vehicles are 
detectable at an early stage. 

[0020]In [ so that it may indicate to claim 7 ] a vehicle running support device of claim 1 thru/or 

6 given in any 1 paragraph, When a vehicle running support device, wherein the direction of 
radiation of said 2nd radar signal wave is set up reflect before the 2nd radar signal wave 
concerned reaches precedence vehicles grasps the direction of radiation of the 2nd radar signal 
wave, it is effective. 

[0021 Jin this invention, before the 2nd radar signal wave reaches precedence vehicles, it is 
reflected with a road surface, a guardrail, a tunnel; the other car, etc. If it reflects before the 2nd 
radar signal wave reaches precedence vehicles, it will become possible to detect precedence 
vehicles of precedence vehicles which exist just before sel^vehicles which exist immediately 
before further and cannot be seen from self-vehicles. Therefore, according to this invention, 
another precedence vehicles which exist not only ahead of precedence vehicles which exist just 
before self-vehicles but ahead of the precedence vehicles are detectable. 

[0022]In [ so that it may indicate to claim 8 ] a vehicle running support device of claim 1 thru/ or 

7 given in any 1 paragraph. When a vehicle running support device setting up so that the 
direction of radiation of said 2nd radar signal wave may reach precedence vehicles after the 2nd 
radar signal wave concerned reflects on a road surface ahead of the self-vehicles concerned 
grasps the direction of radiation of the 2nd radar signal wave, it is effective. 

[0023]In this invention, the 2nd radar signal wave reaches precedence vehicles, after reflecting 
on a road surface. If precedence vehicles are reached after the 2nd radar signal wave reflects on 
a road surface, it will become possible to detect precedence vehicles of precedence vehicles 
which exist just before self^vehicles which exist immediately before further and cannot be seen 
from self-vehicles. Therefore, according to this invention, another precedence vehicles which 
exist not only ahead of precedence vehicles which exist just before seH^vehicles but ahead of 
the precedence vehicles are detectable. 

[0024]When a vehicle running support device, wherein said 2nd radar signal wave is a millimeter 
wave specifies the 2nd radar signal wave, in a vehicle running support device of claim 1 thru/or 8 
given in any 1 paragraph, it is effective, so that it may indicate to claim 9. A millimeter wave 
radar is used for the 2nd radar signal wave in this invention. A millimeter wave radar can be 
reflected, for example with a road surface, a guardrail, a tunnel, and the other car. For this 
reason, according to this invention, it becomes possible to detect another precedence vehicles 
which exist not only ahead of precedence vehicles in front of self-vehicles but ahead of those 
precedence vehicles. 
[0025] 

[Embodiment of the Invention]Drawing 1 shows the system configuration figure of the vehicle 
running support device which is the 1 st example of this invention. The device of this example is 
controlled by the electronic control unit 10 for radars (radar ECU is called hereafter), and the 
traveling control electronic control unit (run ECU is called hereafter) 12. The speed sensor 14 is 
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connected to radar ECU10. The speed sensor 14 generates a pulse signal with the cycle 
according to the vehicle speed. Radar ECU 10 detects the vehicle speed V based on the pulse 
signal which the speed sensor 14 outputs. 

[0026]The front radar antenna 16 is connected to radar ECU 10. The front radar antenna 16 is a 
component of a FM-CW (Frequency Modulation-Continuous Wave) radar. The front radar 
antenna 16 is allocated, for example near the front grille of vehicles so that the predetermined 
region of a vehicle front can be continuously scanned in two dimensions with a predetermined 
cycle. The front radar antenna 1 6 is an antenna which has the directivity which makes a 
millimeter wave a subcarrier, and transmits and receives a signal with the breadth of a 
predetermined beam angle. Radar ECU10 detects the subjects (for example, a traveling vehicle, a 
stopping vehicle, an obstacle, etc.) which exist in a front predetermined region from sel^vehicles 
by performing suitable processing for the signal supplied from the front radar antenna 16. 
[0027]The side detection sensor 18 is connected to radar ECU10. The side detection sensor 18 
is constituted by the laser radar. The side detection sensor 18 is allocated, for example near the 
corner of vehicles so that the predetermined region of the vehicles side can be scanned with a 
predetermined cycle. Radar ECU 10 detects the subject which exists in the predetermined region 
of the side from self-vehicles by performing suitable processing for the signal supplied from the 
side detection sensor 18. 

[0028]Radar ECU10 supplies the detection result by the front radar antenna 16, and the 
detection result by the side detection sensor 18 to run ECU 12. The steering wheel 22, the brake 
24, the throttle 26, and the alarm 28 are connected to run ECU12. Run ECU12 drives the 
steering wheel 22, the brake 24. the throttle 26, or the alarm 28 according to the logic set up 
beforehand, when other vehicles exist in the front or the side of vehicles. Therefore, according 
to this example, a drivers attention is called and a slowdown of vehicles can be aimed at. 
[0029]Drawing 2 (A) shows the figure for explaining transmission and reception of the radar 
signal irradiated from the front radar antenna 16 in the vehicles 30 under the situation where the 
one precedence vehicles 32 exist ahead of the vehicles 30 carrying the vehicle running support 
device shown in drawing JL Dra wing 2 (B) shows the figure for explaining transmission and 
reception of the radar signal irradiated from the front radar antenna 16 in the vehicles 30 under 
the situation where the two precedence vehicles 32 and 34 exist ahead of the vehicles 30 
carrying the vehicle running support device shown in drawing 1. 

[0030]In this example, the radar signal with which frequency modulation was performed is 
transmitted from the front radar antenna 16. If the precedence vehicles 32 exist ahead of the 
vehicles 30 as shown in drawing 2 (A), a radar signal will be reflected by the precedence vehicles 
32 and the reflected wave will be directly received by the front radar antenna 16. Radar ECU10 
is connected to the front radar antenna 16 like ****. The signal (this signal is hereafter called a 
reflection signal directly) received by the front radar antenna 16 as mentioned above is 
processed by radar ECU 10. Thereby, radar ECU 10 can detect the distance between two cars 
and relative velocity between the precedence vehicles 32 and the vehicles 30. 
[0031]The radar signal transmitted from the front radar antenna 16 is scanned in two 
dimensions. The direction of radiation of the radar signal transmitted from the front radar 
antenna 16 is always recognized by radar ECU 10. The millimeter wave is used for the radar 
signal as a subcarrier. For this reason, the radar signal transmitted from the front radar antenna 
1 6 can be reflected on the road surface of the travel lane the vehicles 30 run. If a radar signal 
can reflect on a road surface, when the precedence vehicles 32 exist ahead of the vehicles 30, 
the radar signal is reflected by the precedence vehicles 32, and the reflected wave can be 
received by the front radar antenna 16.This received signal (this signal is hereafter called a road 
surface reflection signal) is also processed by radar ECU10. Therefore, radar ECU10 can detect 
the distance between two cars and relative velocity between the precedence vehicles 32 and the 
vehicles 30 also with this technique. 

[0032]Run ECU12 is connected to radar ECU 10 like ****. Radar ECU10 supplies the received 
result by the front radar antenna 16 to run ECU12. Based on these results, run ECU 12 drives 
the brake 24 and the throttle 26 so that the distance between two cars suitable between the 
vehicles 30 and the precedence vehicles 32 may be maintained. Thereby, the vehicles 30 can 
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run maintaining as suitable the distance between two cars as the precedence vehicles 32. 
[0033]When the vehicles 30 are carrying out the flattery run at the precedence vehicles i 32, as 
shown in drawing_2 (B), an entering vehicle may advance between the vehicles 30 and the 
precedenceTehicles 32. In this case, the vehicles with which the vehicles 30 should pay 
attention most change from the precedence vehicles 32 to an entering vehicle Therefore the 
vehicles 30 need to change a run promptly according to a run of an entering vehicle. In order to 
change a run of self-vehicles promptly according to a run of an entering veh.cle, it is important 
for an early stage to grasp the run state of an entering vehicle. 

[0034]The precedence vehicles 32 with which drawing 3_(A) runs the same travel lane as the 
vehicles 30 around the vehicles 30 carrying the vehicle running support device of this example. 
The situation where the passing vehicles (entering vehicle) 34 which run the travel lane the 
vehicles 30 run. and an adjoining travel lane (an adjoining travel lane is called hereafter) exist is 
shown The passing vehicles 34 express the situation where a rain change is made, between the 
precedence vehicles 32 which run the travel lane as the vehicles 30 carrying the vehicle running 
support device of this example, and the vehicles 30 concerned where drawing 3 (B) is the same. 
[0035]In this example, the illuminating-angle range shown by thetaA in drawing 3 is used as an 
effective irradiation area of the front radar antenna 16. In this example, the detection angle range 
shown by thetaB in drawing 3 is used as an effective detection range of the side detection 
sensor 18. After the entering vehicle 34 which advances between the vehicles 30 and the 
precedence vehicles 32 runs an adjoining travel lane and passes the vehicles 30. it advances into 
a travel lane. In this example, the adjoining travel lane which adjoins the travel lane the vehicles 
30 run by the side detection sensor 18 is supervised. For this reason, as shown in drawing 3 (A>, 
the vehicles 30 can detect the passing vehicles 34 which run an adjoining travel lane by the side 

detection sensor 18. . 
[0036]the vehicles 30 - a preceded vehicle — both — while catching 32 continuously — a 
preceded vehicle — both — if the passing vehicles 34 which run an adjoining travel lane by the 
side detection sensor 1 8 are detected when carrying out the flattery run 32 - the vehicles - 
the vehicles 30 and a preceded vehicle — both — it recognizes as a penetration candidate 
vehicle which advances between 32. And the vehicles 30 catch the penetration candidate 
vehicle. Then, if the penetration candidate vehicle tends to advance between the veh.cles 30 and 
the precedence vehicles 32 as the entering vehicle 34 as shown in drawing 3 (B). Some entering 
vehicles 34 may be settled in the effective irradiation area of the front radar antenna 16 and the 
radar signal irradiated from the front radar antenna 1 6 may reflect by the car body side of the 
entering vehicle 34. In this case, the vehicles 30 cannot detect the enter.ng veh.cle 34 
[0037]Like ****. the radar signal transmitted from the front radar antenna 16 is scanned in two 
dimensions. For this reason, even when some entering vehicles 34 are settled in the effective 
irradiation area of the front radar antenna 16. the precedence vehicles 32 can be detected 
because the radar signal irradiated from the front radar antenna 16 passes through the bottom 
of the body of the entering vehicle 34. ...... , , i« 

[0038]Therefore. according to the direct reflection signal which the front radar antenna T6 
receives, when the entering vehicle 34 advances between the vehicles 30 and the precedence 
vehicles 32. the entering vehicle 34 cannot be detected by a radar signal being reflected on the 
side of the entering vehicle 34. On the other hand, when the entering veh.cle 34 advances 
thoroughly between the vehicles 30 and the precedence vehicles 32. the entering veh.cle 34 can 
be detected by a radar signal being reflected with the entering vehicle 34. Accord.ng to the road 
surface reflection signal, even when the entering vehicle 34 advances between the veh.cles 30 
and the precedence vehicles 32. the precedence vehicles 32 can be detected because a radar 
signal passes through the bottom of the body of the entering vehicle 34. 
[0039] For this reason, when a reflection signal is not received directly but a road surface 
reflection signal is received, it can be judged that a possibility that the entering vehicle 34 
advanced between the vehicles 30 and the precedence vehicles 32 is high. The veh.cle running 
support device of this example recognizes it as the entering vehicle 34 having advanced between 
the vehicles 30 and the precedence vehicles 32, when a reflection signal is not rece.ved directly 
and a road surface reflection signal is received. According to this, the entering veh.cle 34 which 
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advances between the vehicles 30 and the precedence vehicles 32 can be recognized at an early 
stage, and it becomes possible to make it run the vehicles 30 exactly according to the 

surrounding situation. . 
[0040]DrawingJ_shows the flow chart of an example of the control routine performed in radar 
ECU10~with which the vehicle running support device of this example is provided that the above 
mentioned function should be realized. The routine shown in drawing 4 is a routine repeatedly 
started for every predetermined time. Starting of the routine shown in drawing 4 wl || perform 
processing of Step 40 first. In Step 40. the precedence vehicles which run the front of the 
vehicles 30 are detected based on the input signal of the front radar antenna 1 6. 
[0041 ]In Step 42, the vehicles which run an adjoining travel lane are detected based on the 
output signal of the side detection sensor 18. In Step 44, it is distinguished whether based on 
the radar signal irradiated by the side of the vehicles 30, the penetration candidate vehicle 
expected to advance between the. precedence vehicles 32 and the self-vehicles 30 exists in the 
adjoining travel lane contiguous to the travel lane the self-vehicles 30 run. If the penetration 
candidate vehicle existed at this step 44, after being distinguished, the vehicles continue running 
an adjoining travel lane as it is, or advance between the vehicles 30 and the precedence vehicles 
32 When a penetration candidate vehicle continues running an adjoining travel lane as it is. the 
vehicles 30 should just carry out a flattery run at the precedence vehicles 32^ On the other 
hand when a penetration candidate vehicle advances between the vehicles 30 and the 
precedence vehicles 32. the vehicles 30 need to carry out a flattery run at a penetration 
candidate vehicle. For this reason, if a penetration candidate vehicle exists, when being 
distinguished, processing of Step 46 is performed next. 

[0042]In Step 46. it is distinguished whether before a part of radar signal irradiated from the 
front radar antenna H3 reflected by the precedence vehicles 32. it was intercepted. When a 
penetration candidate vehicle advances between the vehicles 30 and the precedence vehicles 
32 it advances into the effective irradiation area of the front radar antenna 1 6. Under the 
present circumstances, when the radar signal continuously irradiated from the front radar 
antenna 16 reflects by the car body side of a penetration candidate vehicle, the front radar 
antenna 16 cannot receive a reflection signal. The direction of radiation of the front radar 
antenna 16 is always recognized by radar ECU 10. For this reason, radar ECU 10 can recogn.ze 
the direction of radiation of the front radar antenna 16 which cannot receive a reflection signal. 
[0043]Radar ECU 10 recognizes the relative position of a penetration candidate vehicle 
continuously by the side detection sensor 18. Therefore, radar ECU 10 recognizes the relative 
position of a penetration candidate vehicle continuously by the side detection sensor 18. And 
when the direction of the relative position and the direction of radiation which cannot receive 
the front radar antenna 16 are in agreement, it can be judged that the penetration candidate 
vehicle advanced between the vehicles 30 and the precedence vehicles 32. For this reason, 
when it is distinguished that the radar signal irradiated from the front radar antenna 16 was 
intercepted, processing of Step 48 is performed next. 

[0044]In Step 48, it is judged with the entering vehicle 34 which advances between the 
precedence vehicles 32 and the vehicles 30 which run the same travel lane as the vehicles 30 
existing And an end of processing of this step 48 will end this routine. This routine is ended, if a 
penetration candidate vehicle does not exist in the above-mentioned step 44 when being 
distinguished, and when [ if the radar signal irradiated from the front radar antenna 16 .n the 
above-mentioned step 46 is not intercepted, ] being distinguished. 

[0045]According to the above-mentioned processing, it can grasp that the entering vehicle 34 
advances between the vehicles 30 and the precedence vehicles 32 at an early stage. Run ECU 12 
is connected to radar ECU 10 like ****. Run ECU 12 outputs a control signal based on the 
detection result of radar ECU10. When specifically recognized as the entering vehicle 34 having 
advanced between the vehicles 30 and the precedence vehicles 32, the opening of the throttle 
26 is extracted as the vehicles 30 are slowed down, and the brake 24 is operated so that the 
distance between two cars between the vehicles 30 and the precedence vehicles 32 may 
become large. . 

[0046]therefore — according to this example — the front of the vehicles 30 — a preceded 
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vehicle — both — the case where 32 exists — a preceded vehicle — both — using 32 as a 
traveling control subject vehicle — the vehicles 30 and a preceded vehicle — both — the 
entering vehicle 34 being used as a traveling control subject vehicle, and, when the entering 
vehicle 34 advances between 32. Vehicle running control of the vehicles 30 can be performed, 
respectively. For this reason, according to the vehicle running support device of this example, 
traveling control of the vehicles 30 can be performed promptly and it can be made to run the 
vehicles 30 safely, without receiving a run state from other vehicles, because the vehicles 30 
detect the last vehicles at an early stage. 

[0047]In this example, the precedence vehicles 32 which run the front of the vehicles 30 are 
continuously recognized based on two signals, a direct reflection signal and a road surface 
reflection signal. For this reason, according to this example, even when metal pieces, such as an 
empty can are detected by a road surface reflection signal, precedence vehicles can be 
identified certainly, in addition — in the above-mentioned example — a preceded vehicle — both 

— 32 — being according to claim 5 — "— to preceded vehicle both' located just before self- 
vehicles The millimeter wave transmitted from the front radar antenna 16 on said the 1st radar 
signal wave" according to claim 5 and "the 2nd radar signal wave." the entering veh.cle 34 — 
being according to claim 3 — "— others — the front radar antenna 16 being equivalent to said 
the "radar signal wave dispatching means" according to claim 5 and the reflected wave 
reception means", respectively, and to vehicles." When radar ECU 10 performs processing of the 
above-mentioned step 44 and the above-mentioned step 46, said the vehicles penetration 
judging means" according to claim 2 is realized. 

[0048]By the way, in the above-mentioned example, although the input signal of the indirect 
wave is compared with the input signal of the direct wave using reflection of the road surface 
vehicles run. this invention is good also as not being limited to this and using Hitoshi Amai in the 
wall surface of a travel lane, or a tunnel. Next, with reference to drawing 5 thru/or drawing 7. the 
2nd example of this invention is described with above-mentioned dj^wingj. In the vehicle 
running support device shown in above-mentioned drawing_l, the system of this example is 
realized by making run ECU 12 perform the routine shown in djawjng_7. 

[0049]The system of this example is detecting two or more vehicles which exist in a vehicle 
front using the directivity of the front radar antenna 16, and has the feature at the point which 
controls a run of self-vehicles. Drawing 5 shows the figure for explaining transmission and 
reception of the radar signal irradiated from the front radar antenna 16 in the vehicles 50 under 
the situation where the front vehicles 52 and the method vehicles 54 of beforehand exist ahead 
of the vehicles 50 carrying the vehicle running support device of this example. 
[0050]In this example, the radar signal with which frequency modulation was performed is 
transmitted from the front radar antenna 16. If the front vehicles 52 exist ahead of the vehicles 
50 as shown in drawing 5, a radar signal will be reflected by the front vehicles 52 and the 
reflected wave will be directly received by the front radar antenna 16. a forward veh.cle — both 

— if the method vehicles 54 of beforehand exist ahead of 52 — a radar signal — a forward 
vehicle — both — passing through the bottom of the body of 52 and being reflected by the 
method vehicles 54 of beforehand — the reflected wave — a forward vehicle — both — it 
passes through the bottom of the body of 52, and is received by the front radar antenna 16 of 
the vehicles 50. Therefore, radar ECU 10 can detect the distance between two cars between the 
distance between two cars between the front vehicles 52 and the self-vehicles 50, relative 
velocity, and the method vehicles of beforehand and the self-vehicles 50, and relative velocity. 
[0051]Drawing 6 (A) shows the figure showing the situation where the front vehicles 52 and the 
method vehicles 54 of beforehand exist ahead of the vehicles 50 carrying the vehicle running 
support device of this example. Drawing 6 (B) shows the figure with which the method vehicles 
vehicles 54 of beforehand which exist in the distance from the self-vehicles 50 among the front 
vehicles 52 which exist ahead of the vehicles 50 carrying the vehicle running support device of 
this example, and the method vehicles 54 of beforehand express the situation of changing a 
travel lane. 

[0052]In this example, the front radar antenna 16 can recognize the subject which exists in the 
effective irradiation area ahead of the vehicles 50. If two vehicles exist in an effective irradiation 
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area as shown in drawing 6 (A), the vehicles 50 will recognize the front vehicles 52 and the 
method vehicles 54 of beforehand located ahead of the front vehicles 52 with the radar signal 
supplied from the front radar antenna 16. as shown in ^awing_5. Traveling control of the vehicles 
50 is carried out based on the distance between two cars and relative velocity with these two 
vehicles. 

[0053] As shown in drawing 6 (B), the method vehicles 54 of beforehand may make a rain change. 
In this case, a possibility that an obstacle exists ahead of the method vehicles 54 of beforehand 
is high, and the situation where a possibility that an obstacle exists is low is formed in the 
adjoining travel lane in which the method vehicles 54 of beforehand made a rain change. For this 
reason, a run of the vehicles 50 can be adapted only by change of a travel lane, without stopping 
the vehicles 50, if it supposes that rain change of the self-vehicles 50 is aimed at when an 
obstacle actually exists ahead of the method vehicles 54 of beforehand. 

[0054]In this example, the adjoining travel lane is supervised by the side detection sensor 18. 
Other vehicles do not exist in an adjoining travel lane, but, specifically, it is judged whether the 
field where a rain change of the self-vehicles 50 is made is secured effectively. Therefore, 
according to this example, traveling control of the self^-vehicles 50 can be carried out safely and 
exactly by making a rain change of the self^vehicles 50 according to a run of the method 
vehicles 54 of beforehand, when the field in which rain change is possible is secured in the 
adjoining travel lane. 

[0055]Drawing 7„shows the flow chart of an example of the control routine performed in run ECU 
with which the vehicle running support device of this example is provided that the above- 
mentioned function should be realized. The routine shown in drawmg..7.is a routine repeatedly 
started for every predetermined time. Starting of the routine shown in drawing 7 will perform 
processing of Step 60 first. In Step 60, based on the output signal of the speed sensor 1 4. and 
the input signal of the front radar antenna 1 6. distance-between-two-cars control is performed 
so that the self^vehicles 50 may follow the front vehicles 52. 

[0056]In Step 62. it is distinguished whether based on the radar signal of the front radar antenna 
16 which passes through the bottom of the body of the front vehicles 52. the method vehicles 54 
of beforehand which exist ahead of the front vehicles 52 were detected. As a result, if the 
method vehicles 54 of beforehand are not detected, when being distinguished, repeat execution 
of the processing of the above-mentioned step 60 is carried out. On the other hand, when it is 
distinguished that the method vehicles 54 of beforehand were detected, processing of Step 64 is 
performed next. 

[0057]In Step 64. it is distinguished based on the distance between two cars and relative 
velocity between the method vehicles 54 of beforehand, and the self-vehicles 50 whether the 
method vehicles 54 of beforehand changed the travel lane. If the method vehicles 54 of 
beforehand have not changed the travel lane, when being distinguished, processing of Step 66 is 
performed next. A run of the self-vehicles 50 is controlled by Step 66 so that the distance 
between two cars between the self^vehicles 50 and the front vehicles 52 becomes smaller than 
the distance between two cars based on the distance-between-two-cars control performed at 
the above-mentioned step 60. Specifically, run ECU 10 supplies a command signal so that the 
opening of the throttle 26 may increase. 

[0058]In the above-mentioned step 64. when the method vehicles 54 of beforehand had changed 
the travel lane and it is distinguished, processing of Step 68 is performed next. In Step 68. it is 
distinguished based on the output signal of the side detection sensor 18 whether other vehicles 
exist in an adjoining travel lane. When other vehicles do not exist in an adjoining travel lane, the 
self-vehicles 50 can run an adjoining travel lane. In this case, processing of Step 70 is performed 
next. 

[0059]In Step 70, traveling control is performed so that the self-vehicles 50 may run according 
to the zone of an adjoining travel lane which can be run. When a subject is detected by the 
adjoining travel lane based on the output signal of the side detection sensor 18. the speed of the 
self^vehicles 50 is made to increase, or. specifically, traveling control to decrease is performed 
so that the subject may not be detected. 

[0060]In Step 72, it is distinguished based on the input signal of the front radar antenna 1 6 
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whether an obstacle exists ahead of the self-vehicles 50. If an obstacle does not exist, when 
being distinguished, processing of Step 74 is performed next. In Step 74, after it is distinguished 
that the method vehicles 54 of beforehand changed the travel lane at the above-mentioned step 
64, it is distinguished whether predetermined time passed. The self-vehicles 50 can predict the 
position which has an obstacle based on the position in which the method vehicles 54 of 
beforehand made a rain change. After the method vehicles 54 of beforehand make a rain change 
of the above-mentioned predetermined time, the self^vehicles 50 are time until it passes the 
position predicted that there is an obstacle, and are set up based on the predicted position and 
the vehicle speed of the self-vehicles 50. As a result, if predetermined time has not passed, 
when being distinguished, repeat execution of the processing after the above-mentioned step 72 
is carried out until it is distinguished that predetermined time passed. On the other hand, if it is 
distinguished that predetermined time passed, processing of this routine will be ended 
[0061]In the above-mentioned step 72, when it is distinguished that the obstacle was detected, 
processing of Step 76 is performed next. In Step 76, travel lane change instructions are emitted 
so that the self-vehicles 50 may change a travel lane. Specifically, run ECU 12 generates the 
torque which rotates the steering wheel 22. When an obstacle exists ahead of the self^vehicles 
50, it is required to stop the self-vehicles 50 or to make it avoid and run the obstacle. According 
to the zone of an adjoining travel lane which can be run, traveling control of the self^vehicles 50 
is carried out at the above-mentioned step 70. For this reason, this step 76 is performed that 
the self-vehicles 50 should change a travel lane into an adjoining travel lane. An end of 
processing of this step 76 will end, this routine. 

[0062]In the above-mentioned step 68, when other vehicles exist in an adjoining travel lane, the 
self-vehicles 50 cannot run an adjoining travel lane. In this case, processing of Step 78 is 
performed next. A run of the self-vehicles 50 is controlled by Step 78 so that the distance 
between two cars between the self-vehicles 50 and the front vehicles 52 becomes larger than 
the distance between two cars based on the distance-between-two-cars control performed at 
the above-mentioned step 60. Specifically, run ECU 10 outputs a command signal so that the 
opening of the throttle 26 may decrease, or so that the brake 24 may operate. 
[0063]In Step 80, it is distinguished based on the input signal of the front radar antenna 16 
whether an obstacle exists ahead of the self-vehicles 50. If an obstacle does not exist, when 
being distinguished, processing of Step 82 is performed next. In Step 82, after it is distinguished 
that the method vehicles of beforehand changed the travel lane at the above-mentioned step 64, 
it is distinguished whether predetermined time passed. As a result, if predetermined time has not 
passed, when being distinguished, repeat execution of the processing after the above-mentioned 
step 72 is carried out until it is distinguished that predetermined time passed. On the other hand, 
if it is distinguished that predetermined time passed, processing of this routine will be ended. 
[0064]In the above-mentioned step 80, when it is distinguished that the obstacle was detected 
ahead of the self-vehicles 50, processing of Step 84 is performed next. In Step 84, travel stop 
instructions are emitted so that the vehicles 50 may stop. To an obstacle is detected ahead of 
the self-vehicles 50 and not make a rain change of the self-vehicles 50 in an adjoining travel 
lane, it is necessary to stop the self^vehicles 50 before an obstacle. For this reason, processing 
of this step 84 is performed. An end of processing of this step 84 will end this routine. 
[0065]When the method vehicles 54 of beforehand do not change a travel lane according to the 
above-mentioned processing, so that the distance between two cars between the self-vehicles 
50 and the front vehicles 52 may become small, On the other hand, according to the run state of 
an adjoining travel lane, when the method vehicles 54 of beforehand change a travel lane, 
traveling control of the self-vehicles 50 can be performed so that the above-mentioned distance 
between two cars may become large, or so that the self-vehicles 50 may be aligned with the 
zone which can be run and may run. 

[0066]If according to the above-mentioned processing an obstacle is detected when it can run 
the self-vehicles 50 to an adjoining travel lane after the method vehicles 54 of beforehand 
change a travel lane, If an obstacle is detected when it cannot run the self^vehicles 50 to an 
adjoining travel lane so that the self-vehicles 50 may change a travel lane for obstacle 
avoidance, traveling control of the self^vehicles 50 can be performed so that the self^vehicles 
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50 may stop. 

[0067]Therefore, according to this example, according to a run of the method vehicles 54 of 
beforehand, a run of the self-vehicles 50 is controllable with the front vehicles 52. For this 
reason, according to the vehicle running support device of this example, traveling control of the 
vehicles 50 can be performed promptly and it can be made to run vehicles safely, without 
receiving a run state from other vehicles, because the vehicles 50 detect two or more 
surrounding vehicles. 

[0068]In this example, when the method vehicles 54 of beforehand do not change a travel lane 
like a run of self-vehicles is controlled so that the distance between two cars between the 

front vehicles 52 and the self-vehicles 50 becomes small. For this reason, it becomes possible to 
aim at increase of transport efficiency, without according to this example, reducing safety 
because the distance between two cars becomes small when vehicles are constructing and 
running the rank. 

[0069]in addition — in the above-mentioned example — a forward vehicle — both — 52 — said 
— being according to claim 1 — " — to 1st preceded vehicle both." the millimeter wave 
transmitted from the front radar antenna 16 — said the "1st radar signal wave" according to 
claim 1 and "the 2nd radar signal wave" — the method vehicles 54 of beforehand — said — 
being according to claim 1 — " — it being equivalent to 2nd preceded vehicle both", 
respectively, and. When radar ECU 10 detects the front vehicles 52 based on the direct reflection 
signal received by the front radar antenna 1 6, said the "preceded vehicle both 1 st detection 
means" according to claim 1, By detecting the method vehicles 54 of beforehand based on the 
road surface reflection signal received by the front radar antenna 1 6, said the "preceded vehicle 
both 2nd detection means" according to claim 1, Said the "inter-vehicle-control means" 
according to claim 1 is realized by performing processing of the above-mentioned steps 60, 66, 
and 78, respectively. 

[0070]ln the above-mentioned example, radar ECU 10 by performing processing of the above- 
mentioned step 64 said the "rain alteration decision means" according to claim 2, By performing 
processing of the above-mentioned step 68, said the "judging means which can be rain changed" 
according to claim 2, By performing processing after the above-mentioned step 70, said the 
"rain change supporting means" according to claim 2, By performing processing of the above- 
mentioned step 70, said the "traveling control means" according to claim 3, By performing 
processing of the above-mentioned steps 72 and 80, when said the "obstacle judging means" 
according to claim 4 performs processing of the above-mentioned step 76, said the "rain change 
indicating means" according to claim 4 is realized, respectively. 

[0071] By the way, after the method vehicles 54 of beforehand change a travel lane and the self^ 
vehicles 50 detect an obstacle in the above-mentioned example, suppose that a run of the self- 
vehicles 50 is controlled, but. This invention is good also as driving the alarm 28 which the self- 
vehicles 50 carry so that it may not be limited to this and existence of an obstacle may be told 
to a driver. 
[0072] 

[Effect of the InventionjAccording to the invention according to claim 1 , it can be made to run 
self-vehicles safely like **** by performing inter vehicle control between self-vehicles and the 
precedence vehicles which exist just before self-vehicles based on two or more precedence 
vehicles which exist ahead of self-vehicles. According to the invention given in claims 2 and 3, 
the preparations for making an adjoining travel lane make a rain change of the self-vehicles can 
be made. 

[0073]According to the invention according to claim 4, it becomes possible to make a rain 
change in an adjoining travel lane, without stopping self-vehicles. For this reason, according to 
this invention, it becomes possible to make it run self-vehicles safely. According to the invention 
given in claims 5 and 6, it becomes possible to make it run self-vehicles safely by recognizing 
other vehicles which advance between self^vehicles and the last precedence vehicles at an early 
stage. 

[0074]According to the invention according to claim 7 to 9, not only the precedence vehicles 
that exist just before self-vehicles but another precedence vehicles which exist ahead of 
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precedence vehicles are certainly detectable. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a system configuration figure of the vehicle running support device which is one 
example of this invention. 

[ Drawin g 2] Dra wing 2_ (A) is a figure for explaining transmission and reception of the radar signal 
irradiated from a front radar antenna under the situation where one precedence vehicles exist 
ahead of the vehicles carrying thfc vehicle running support device shown in drawing 1. Drawing 2 
(B) is a figure for explaining transmission and reception of the radar signal irradiated from a front 
radar antenna under the situation where two precedence vehicles exist ahead of the vehicles 
carrying the vehicle running support device shown in drawing J . 

[Drawing 3]Drawing 3 (A) is a figure showing the situation where it passes to the circumference 
of the vehicles carrying the vehicle running support device shown in drawing 1 with precedence 
vehicles, and vehicles exist in it. Drawin g 3 (B) is a figure showing the situation where it passes 
between the vehicles carrying the vehicle running support device shown in drawing 1, and the 
precedence vehicles which exist ahead of the vehicles concerned, and vehicles make a rain 
change. 

[Drawing 4]It is a flow chart of an example of the control routine performed in radar ECU with 
which the vehicle running support device shown in drawing 1 is provided. 

[Drawing 5]It is a figure for explaining transmission and reception of the radar signal irradiated 
from a front radar antenna under the situation where two front vehicles exist ahead of the 
vehicles carrying the vehicle running support device of the 2nd example of this invention. 
[Drawing 6]prawing 6 (A) is a figure showing the situation where two front vehicles exist ahead 
of the vehicles carrying the vehicle running support device of the 2nd example of this invention. 
Drawing 6 (B) is a figure with which the precedence vehicles which exist in the distance from 
self-vehicles between two front vehicles which exist ahead of the vehicles carrying the vehicle 
running support device of the 2nd example of this invention express the situation of changing a 
travel lane. 

[Drawing 7]It is a flow chart of an example of the control routine performed in run ECU with 
which the vehicle running support device of the 2nd example of this invention is provided. 
[Description of Notations] 

10 The electronic control unit for radars (radar ECU) 

12 Traveling control electronic control unit (run ECU) 

14 Speed sensor 

16 A front radar antenna 

1 8 Side detection sensor 

22 Steering wheel 

24 Brake 

26 Throttle 

28 Alarm 



[Translation done.] 



http://www4.ipdl.inpit,go.jp^ 2009/01/16 



